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ABSTRACT 

PURPOSE: To provide a composition comprising a hydroxybenzyl group adduct 
mixture of a trisphenol compound useful as an poxy resin- curing agent 
excellent in uniform curing reactivity, as a non-volatile resin additive 
excellent in an oxidation-preventing characteristic for a long period, etc. 

CONSTITUTION: A composition comprises the mixture of the addition products 
of hydroxybenzyl groups to a trisphenol compound of formula I {X is CH, 
C-CH(sub 3), group of formula II; at least one of R(sup i) groups ((i)s are 
1-5, 6-10 and 11-15) is OH; at least one of R(sup i-1) and R(sup i+1) 
adjacent to the OH on each aromatic ring is non- substituted or substituted 
hydroxybenzyl of formula III (at least one of Q(sup j) (j is 1-5) is OH, 
and the remaining groups are H, lower alkyl, lower cycloalkyl, aromatic 
group), and the remaining group is H, lower alkyl, lower cycloalkyl, 
aromatic group}, the average number of the hydroxybenzyl groups per 
molecule of the addition product being 3-6. The composition is produced by 
reacting the trisphenol compound with formaldehyde and reacting the 
produced methylolated trisphenol compound with a phenol compound in the 
presence of an acid catalyst. 
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9 10 

-5-;*^;U-3- t -Zf^JVOVJimmnfc 1,1, - (4-tHD^>7xr;W -2-yntf;W 7zr 

1- HJX (4-fc Fn^s^xXjW ^^>^®4- ;W >^4 - k Hn*->- 2 - 5 - t - 

gttijnfr&tf 2-tHD^>- 6 -*^)V- 3 -v^o ;u-3 - t -y^;i/^>^;i/S#sn^ l, i -v> (4 - 

^^)]^>-J)VmmW^mi^Z.ti^^^ hHP+y7iz;W -1- [4- C2- (4-tKD 

[0 0 3 3] 1,1. l-HJX (4-tHD+y7xz ^y7xr;W -2-^PhT;W 7xZJW x^>^\co 

;W X^>^\(Dt HD^^;i/S#SP#©AfrW<hUT 2-tKo+y- 5 3 - t -77)V1>*J)V 

\t, 1,1, 1-MJX (4-tFD^7x=*) X*> Sttftfc 1.1-5* (4-tHQ**/7x^*) -1- 
^<Z>4-kHn*->^S#jDffatf2-t HP*^ [4- [2- (4-tHP*y7xz;W -2-^Dtf 

>^;VSf*UD#, 1,1,1-bUX (4-fcHD*y7x i0 ;W 7X-JW X*>^<D4 - t HD+y- 2 

n;W x^ >^\cd 4-tH 3 -*?7W*>3W -5—>£ n ^ */ JW< > *J )V&tm#&Zf 2 - 1 Fa 

£#Jn(*«tf 2 -t Fn*5/- 3 -*^;i^>^jpsft 6 -*^)V- 3 - ^ n ^\ ^ v ji^ > ;us#un 

ftlfc 1,1, l-NUX (4-kHP^>7xz;W X* (t^SW5tt*«Tt5. 

>^©2-tpD^>- 5 -*»i^>jwsftinfc co o 3 5] *»9ift:j:*»*L^«aBicj:ntt *— 

1,1, 1-HJX (4-tFD^y7x-« X^>^0 0>F U X7xy-MR»t LTJHUT, £*UCjft£tt 

4-tHD*y-3, 5-i?*?>)l"*>i?Jl>miimfa 1, «lto#«£Tfc, hUX7x/-^©*B»lC»LTil 

1, 1-MJX (4-tFP+y7i-W x*>^0>4 SJcD^AT^t H^SiS^iirT, ;WfcFU 

-tFn+S—3, 5-iS- t-Z/Wl>iM>3tffla X7xy-MSm £0*^n-JWfc;HJX 

1,1, 1-MJX (4-tHD*y7xr:jW X*> ^x/^W^bTSttttlSO^ffiT^^D-^SIC^ 
^4-hHD^y- 2 5 - t -Zf^frsO 20 LTifi^JO^x /~;Mfc^££j££it5 Zt\Z£~j 

itfrmtttoteRzf 2-tHn+y-6-^^-3-t t* lILfcJ;^ izm-v h u x ^ x / -;Hg<& tHD 
-^;i/^>^S#Un#:> 1,1, 1-FUX (4-tF 0 %£k±, B£V<\*80% 

^y7izj» x*>'MD2-t:FD*>'-5-;*3 1 JK±. mz&&V<\*9 0%Sk±<Dtmx®ZZ£&-c 

jv-3-t -zr^)v*<>p)m{tMfc i, i, i - h ux 1**0 

(4-fcHD^>7xr;W X^>"\©4-tFD+y [0 0 3 6] 

-2-^^;i/-5-^^D^^>;^>^;i,s#inft:2 [589K83Mi] *^jc<tntf, ««&hUX7x;- 

[0 0 3 4] 1, 1-i^ (4-tKD + y7x^ F U X7x/-;i/S'\Ot FD + ^>>?;HO/\^ 

;W -1- C4- C2- (4-tFD^y7x-i» - 30 tfin#£6 0%£4±©lffi«7^tf^^^$n^o 

2- :/ob:;M 7xx;M x^>^tFD+y^>y [0 0 3 7] *58Wfc*« £0><fc 3ftfijftfett. x#* 

)vmnm»(om»mtvx. 1, 1 (4-tFP*y ^»»©»-«fl^>sttfcr<nfc«flfl^, 

7xx;W - 1- C4- [2- (4-kFn+y7xx »ttTKftl»Jhffi<©^^ttfcT<nfc»JB»aai 

;W -2-^ntf;W 7xx;w x^>^4-tFn UT, ^rfUfc^^^c^T^^o 
*v^>^;|/Sf^#Rtf 2-k Fn*S^>$W*» [0 0 38] 

Hn*. 1, l->> (4-kFP+y7xxW -1- C4 [%)tm KTJmjSSW^tfT*^^|fiWr^^ 

- C2- (4-tFa^y7x-JW -2-^Dt!;w #fg9!te £ft&£«WcJ: 0 tfiSKfcsn* fcOTtefc 
7xXJW X*>^CD4-fcFn*;>-3-*^;i^> ft ftJBWfcSS^T, hUX7xJMHt*M 

i?)V&ttmfr-BLTS2 - h Fn+y- 3 -j*^;W^>S^ 7^rk F «hcD^^^<D««f«, (ft) ftgl®ffrJr 
mtttoft, 1, l->> (4-kFP*y7xx;M -l- ^ SS PD- 1 0 ASS^^D^h^^^Jc (ft) a# 

C4- [2- (4-tFP+y7xXJW - 2 -?n\£ Sfft?r§J(Z>#:7A (Shim pack CLC-ODS (6<f>x 

M 7xz« X*>^<D2-fcFD*5/-5-*^ 15 0mm) $S^U Wltfc^^7>m-;U #S>ffi 

^>>?;vs^jD^ i, i -v (4-tFp^>7xx mm\z^)iT)V=i-jv/o. 2%m&*&6 ok-?** 

M "1- C4- C2- (4-kFD+y7xXjW - )17)VU-)V5 0%frt> 1 0 0 ^T^UXT^^X 

2-^ntT;W 7xXJW x^>A,©4"fcFP^y- >h£U SSMlml/^ ^^ISSOt, ^2 8 

3, 5 -V**)V^>V)Vmfflm. l, l (4 - 1 F 0 nmCD^frJCTai^b^o 

D+y7x-JV) -1- (4- [2 - (4-tFn*v [0 0 3 9] FUX7x/-JH'\Ot FP*y^>$; 

7xx;W -2-yntf;w 7xz;W x^>^co4- ^SW*n*c^^^e>^^a^*©*^»o^ 

t FP+y-3, 5 - 5?- t -^;^>i?^S#Hnfl^ (ft) S»Sf^3f L C - 6 AMffr • /t-^x-i/ 

1,1 (4-t FD^->^aiXJW - 1 - [4- C2 59 a > • £ a v ^^^BSft«x (ft) M<Dti7A (Sh 
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odex KF-80M KF-8025&— *. KF-802£2#) Sr 

mmV. j8jH:fh7tHD77>Sffl^T, 0.8ml/ 

VKDHmt, I R&rXNMRtcfcoT^CaeoTff^: 

[0 0 4 0] ^Sg^l 

1 7 %#mit± V U ?A*i8$S7 9SSIC1, 1 -5? (4 - 
tHD+5/7irJ» -1- [4- C2- (4-fcHn 
-2-yntJW 7ir;W x^>4 2 

assto*. «*fTt-^-fcJS»*«fe«. -ntc3 o% w 

*M7;l-Tt F*«ffi7 3ffi£ 1 ttHHAttTMTU 
~4 S'CKftofc. 

to o 4 1] sis^m ^^nfcs^jg^tc^^u 
7;W3-;V6 8ffiStDA.fc«, ft&r+fnu :o», 

S&4 o%^^y-;p*s}at6 8SBf>, SfifcxiWfW 

»UTi)8fi&#. ;rn&5 OtTClE&S-frT. &A4 1 

[0042] £©«es«> nmr^w&ix i Rftmom 

1,1-5? (4-tHn*->-3.5-y (tHD+-> 
7i^-i- [4- [2- (4-kfn*5/ 
-3,5-5? (kHD+^f;W 7ir;M -2-^D 
bf;W 7irW x^> (JKT, 1, 1-5? (4-fcHn 
*v7i^JV) -1- C4- [2- (4-fc 

i-jW - 2 - yntf;W 7irM x^>^©^5=-a 
-;ps©^**Httn#&v>5. ) -ess^ii^ffi^^n 
fc. 

[0 0 4 3] #CV»T> ±E1, 1-5? (4-tHD^>7 5» 
iz« -1- [4 - [2- (4-tHP*->7iZ 

&<D*.*D-ttta#3 om^^9-)VT)vn-)v\ 6 o«br 

Lfc. Sfcfc, c©«i8£»#Ti::3 0t:«Ttc#J$l,fc 

io»7«. 3 0"C-e4i$IW»#i/T» *^d-;i*k:» 
■r -s 7 x j —)ie>ttmt&-&Kf&&mn s 
[0044] ^e.nfcs^s-&t&t 1 6 % 

&. #v>T. uroi^trbTS^lafciStlSSie^Si l 
8g?fch;i/x>8 oessrftlci 8 6gR£ira*., «fc<»# 

S^tJh;kr>}gi8l 9 4 

[0045] £© h;wx>j§i8£#ffi, #:^t?Mjeti;: 

;USt/**-&&fS(CT 1 4 3i*ISUT, 1. 1 -5? so 
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(4-bKD+J/7i=;W -1- [4- C2 - (4- 
kHn+5'7i-JW -2-7nkMW 7iz;W x* 
>"s© * 3 s - n -jm<o***Vffla# t7x/-;wt©s 

[0 0 4 6] C©S)64««|ffly;M-SI->3 
DThif?;^- fcllftLfcti*. ±^tr«^-T5ft 
^%©t:-^M«[©Sa-&tt7 9%T?»0, -€-©N 

MRSffljeufciie*. *©£j*#t;:KMs-rsfc£<t&ra, 

1. 1 -5? (4 -fc HD^->-3, 5-5? ( (h Fn+y7 
xXJW *3-M 7xx;W -1- [4- [2- [4- 
bFn+v-3, 5 -5? C (t Hd+v7i-W 
;M 7xx;w -2-zfu\±M 7xxjt0 x*x BP 

■fe, 1,1-5? (4-tHo+->7i=JW -1- C4- 
(2- (4-tHn+->7i-M - 2 - kTJUD 7 

xx;w x^>^©h Fn*i^>5>;i/S©^*iJ-tt2ni 
«: (tHD+5"^>5?;l/S©7KK*©#JPeB«4-<a 

[0047] *SSW2 

1 fc:6V>-C, 1,1-5? (4-kHD+->7i- 
M - l- C4- (2- C4-kHD*->7ir;W - 
2-ypt!;w 7i-;W x^>tc«^.T. l.i.i -h 
Ux (4-kKn+->7i=;W /^>2 9ffiSi0fc 
*J&m £R8HCLT, 3 7%*;]/.fc.7;i'7 i t: 

L/&. Jr©5&£j*i8ltt» 1,1,1 - J-'JX C4-t Ho 
*->-3. 5-5? C (fcFn^*^) 7i=W *i? 
> («T. 1,1,1 -h'JX (4-kHD*->7irjW 
^^^©^^n-^sc^-y-ftjinflctv^. ) rafe 
R&XfVIMRftmz&nTffiptbZWt. 

[0 0 4 83 *Vi-C. ±61,1,1 -hUX (4-tHD 
tv7i=i0 ^^>^©^5 1 D-JPS(D^-9-f=fanft: 
2 3«6S, 1,1-5? (4-kh*D*->7i=:;W -1- 

(4- [2- (4-kHa+->7i^W -2-yabf 
M 7xx;W X^>"v©^5 1 D-;pa©'s*1)-#Joft: 

t^Tffl^fcK^tt, mmm\hnm\zhx. 1,1,1 

-h'JX (4-kHD+j/7i-;W ^^^©^^n 
— ^©^^^lafrw^^a— ji/»t7xy— Jl/t© 
Siss^vi. #v>-e, njg^i t^izftMSUT, 

SJS*)«#l4 4ggS:«t#l,&. 
[0 0 4 9] £©£&£/£%©y;WV-5X-5'3>? 

-^®a©fj^tt8 o%T<&tp. Mfc. ^-©±j5£^tt, 
1,1,1 -bUX C C4-fcFn*j/-3, 5-5? (kHn 
*5'7x=JW *3-)V) 7i-W ^^>, fiP^. 1,1, 
1 - h'JX (4-kHD*->7i-;W ^^>^©t: H 
n*5"^>5?;i/S©^^#inifr (t Hd^->^>5?;v 
S©*ffi»©#iDte«K4-ffiXtt2-ffi) rab-sci 

[0 0 5 0] SIJSCT3 
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&Mm 1 IC:fcV>T. 1,1-5? (4-hHo^->7i= 
M -1- (4- (2- [4-t Hn*-» -2-yn 
tf;W 7i=;w x^>»c«^.r. i,i,i -hux (4 
-tHD*->7i x;w x* > 3 o m&m ^tcm-\t. 
m&m ltmmz lt, 3 7 a6*;^T;^t h*s« 

[0 0 5 1] £©£&£/&&«, 1.1.1 - HJX C (4 
-t Hn^->-3, 7i=;W 
X*> (KT. 1,1,1 -h'JX (4-tFD+->7i= 10 
M x^>'s©^^D-;l'S©^-y-#linfrtVi5. ) 

[0 0 5 2] -hffil.1,1 -hUX (4-tHD 

*->7i=JW x^>^o^^a— )]s&<Ds\*-V-ma# 

2 4ffl£. 1,1-5? (4-tKD^>7iZJW -1- 
C4- [2 - (4-t Kd^^xXJW -2-7'Pfcf 

\zR*.xm^itm-\z. mmmitmmzLx. 1.1.1 

- h'JX (4-hHD+->7x^;W X^>^CD^^D a? 

— ^©A^-tf-tfinH*© ;* n £ 7 x / <h © 
E*6SU&8j4 5ffi£l&#l,&. 

[0053] :oast^«(oyf^-5i->3>i' 

1,1- h'JX C4-t HD*->-3, 5-5? C (t fD+ 

>-7x=w 7i=jw x*>. am, . 1,1, 

1 - h'JX (4-tHn*5/7i-JW X^>-,OtH 
&©*K£©ttin&Btt 4 -&Xtt 2-W T*5Ct 

**nm r#$t«j: d m*tb e. n&. 

[0 0 5 4] 3US0IJ4 
mmm 1 tclB*bfei:l^i;^j*tc«fcr)T8liiUfcl, 1 - 
5? (4-t KD^^xXlW -1- [4- (2- (4 
-tFD^->7lZW -2-^Dtf;W 7irjW X 

^>^©^^n-;i/«©^-y-#in^3 ofBSffiti. 7 

Wltllfil^ffiSSff^^T, Rj££fiSi&>5 5SBS18 

[0055] c:cos^fig;<g3roy;wt-3x-->3 
jt intern, •eo^js^tcss-r-s^fttt, 1. 1-5? 

(4-t HD^r5-7x-;W -1- C4- C2- (4- 

tHD+->7i=;M -2-^nfcr;w 7x=jw x^ 

>'v©4-tHD+->- 3 -^^J^>5?;i/SRr/2 - 

t HP+v- 3 -^5 1 ;V^>5?;l'S©'\+-9-#llD^ (S5 50 
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[0 0 5 6] mx&ws 

mmm 1 icE*Lfctnu*j*tc«i:oTfi)SUfci. 1 - 

5? (4-tFn+->7irW -1- [4- [2 - (4 

-kFn+57i^JW -2-^0 t;W 7xx;W x 
*>^©*?D-;ug©^riHtt!J#3 ofiS^fflvv y 
xy-;HCft*.T\ 2, 6*5'l//-^4 8 8f8£JBWi 

2. 6*5-^y-;ve5#iraiB8-&S>S*iiffSii-, 

HHW l £tM«lcgyfflg&frfcoT, EJ£3u»»5 7B 

[0 0 5 7] C©SlSfeJ««l©y;WX-3X— >3 >4? 
nvhy77^-*fl£Lfcfif > *«»tcK3-r-5tr 
-^afc©^^ 9 96-TN&D, *ONMR*« 

fevrct&M. *<D3ziiLft\z&mt%K.&m*. 1, 1-5? 

(4-tHDf->7x=J» -1- C4- [2- (4- 

kHn*->7x=;W -2-7n¥M 

>'\CD4-tHD+->-3, 5 -5?^?;^>5?;PS©'\ 

[0 0 5 8] *SS056 

1 JCE*LfctRi;^t«fcr3T»iiU&l. 1 - 
5? (4-th'D+->7x-W -1- C4- (2- (4 
-kHO+57x=W -2 -7a t;i0 7x=;W x 

x/-;Hctt*.T» 2, 6 -5?- t -^7x/-^8 

2 4as*fflv^e^tt, mmmi tmmz tr, 
-;i/St^-r-52, 6 -5?- t -y^7xy-;p©f«jp 

[0 0 5 9] £©EJS£j&»©y;V^-SX-5'3 
-i?HW©f!|-&tt6 4%T»0. *ONMR*ai 

3£Lfci»*, *(D±i&ft\z&m-rz>fc&m** 1, 1-5? 

(4-fcHD^>7x=;W -1- C4- [2- (4- 

t Hn+->7x^JW - 2 -^ntf;W 7i^;W x^ 
>'s©4-tHD^>-3 1 5-5?- 1 -^;^>5?;y 

[0060] mmm7 

1 Jc|E*bfctRi;^Sfc<fct>Tfiifibfcl, 1 - 
5? (4-t Ho^->7xx;W -1- [4- (2- (4 
-tPQ*>'7x-J0 -2-^Dt;W 7x-M X 

^/-JUCf^AT. 3 6-5'^ 0^*5/^7 
x;-^7 6 0»*ffll)mtt, Hffi^lt^CL 
T. ^^n— ^Slc^-f-S 3-^^- 6-5-^0^ 

->;i'7xy-;i/©^HiDiB-&K«:*iifTS-a:, #c^t. * 
[0 0 6 1] c©sjs^4jj©'y;i//'?-3x— 5^3 
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jeufcue*. ^©aysa-cKs-rsfl^wi, 1,1 -v 

(4-kHn^>7i=M -1- (4- C2- (4- 
tHQ+^z^W 7i^JH X* 

>^©4-k 1*0^^-2-^^;!/- 5 -isfro^i/ 
M>^SItf2-bh , D*i'- 6 -*5\>P- 3 —> 

[0062] mmms 

5> (4-fcFD*->7xr;W -1- C4- (2- (4 

-kHn+->7i=;w -2-^nt:;w 7i=;w x 
^>^<D^a-Am<D^-*)-ftta»3 088£fflv». ;* 
^7,fc:i-;HMfcM*fc, 7x/-;V5 4oe?t»« 

[0 0 6 3] #V>T. £©«fc3tCLT#Sn£fiSS££* 

*tr- 3 o ■csrFoi&sefiysLfcate,. cnc 3 5 % 
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Iff 

**Ts:7x/-;i,©ttJn«£EJt;«»fT;*itfc. W> 

1-3? (4-tHn*J/7i=W -1- C4- [2- 
(4-tFD + ->7i-W -2-^nbf;W 7i- 

;ut©s«*)$«b5 2gB£#&. 
[0064] £©Kj££i&ai©y;w^-sx->'3 

— £PB©89"&tt9 7%T?&0. ^©NMRfcffl 

jo £b&«e*, -e©*^KKs-r«^4»tt, i.i 

(4-t Kn4^>-3, 5-v ( (tFD+->7i-;w 
7i=;W -1- C4- C2 - C4-kFu* 
->-3. 5 -v ( (tHD*->7i=JW >?A0 7xX 
;W -2-7"DKW 7x=JW X*>. fiP%, 1, 1- 
v (4-tHD*i/7i=;W -1- [4- [2- (4 
-tFD+->7x^JW -2--JUKM 7x=JH X 
^>^©k Fo*->^>S>JVg©^-tf-#itI# (t HD 
*^>s?j|/S©*S6S©ttinti:Hte4 -ttxtt2 - 
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